Abstract
parameterisation method [5] is used to define the shape of the airfoil using four control points that are allowed to move in X and Y dimensions. Leading and trailing edges of the airfoil are fixed. The Xfoil freeware is used to calculated the lift and drag. The constraints and method of shape manipulation lead to many infeasible solutions.
Each algorithm was run on the problem four times and the best attainment surface selected. The attainment surfaces achieved by all of the MOPSO variants completely dominated that of NSGA-II. In general, they also have significantly improved diversity of solutions compared to TS. A possible reason for this is that MOPSO uses established feasible solutions as guides for particles. Even if a particle strays into infeasible areas of the search space, it has a reference point in the feasible area to guide its search. TS avoids infeasible regions by temporarily adding them to a blacklist which makes it more difficult for it to cross infeasible areas to find new feasible solutions to exploit.
MOPSO proved its ability to exploit good solutions in the presence of a large number of infeasible solutions, making it well-suited to problems of this nature.
